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Abstract.

Purpose: The research aims to identify patterns and trends in attendance management through the application of reward
and punishment systems as innovative solutions for improving employee attendance and well-being.

Methods: This research utilizes a descriptive analysis approach with the application of Machine Learning (ML)
techniques to enhance the accuracy of attendance pattern prediction and ML models for the classification of emerging
trends and patterns. Research data were obtained through the company's attendance system and divided into two
segments (80% for training and 20% for testing) while maintaining a balanced class proportion, then processed using
SPSS and Python software with the Scikit-learn library.

Result: The results of the study show that employee attendance is increased from 86.52% to 90.44% when the reward
and punishment method is applied to the employee attendance system. Proper reward allocation can increase employee
motivation to adhere to work schedules and consistently attend, while punishment tends to lead to lower attendance
rates.

Novelty: This research emphasizes the optimization of attendance management through data analytics approaches and
the implementation of advanced technology in attendance systems with the application of ML techniques to analyze
attendance data comprehensively and detect significant patterns.
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INTRODUCTION

In today's increasingly competitive business era, attendance management plays a crucial role in enhancing
company productivity. Low employee attendance rates will directly impact overall company performance,
ultimately resulting in decreased productivity and unforeseen additional costs [1], [2], [3]. In addition to
these impacts, work culture and inter-staff motivation will decline. Hence, a profound comprehension of
the significance of attendance oversight within contemporary business landscapes is imperative to
safeguard the enduring prosperity of the enterprise. Although it is a common practice in many
organizations, traditional attendance poses various challenges in achieving attendance efficiency—for
example, errors in recording, employee tardiness, and complex bureaucracy. Moreover, manual attendance
systems are prone to data manipulation, which can lead to incorrect decisions and affect the overall
productivity of the company. Therefore, more sophisticated solutions are needed to address these
challenges. In this context, modern technologies like face recognition systems offer significant potential to
reshape attendance management. These systems promise higher accuracy, operational efficiency, and
enhanced data security. According to [4], [5], [6], [7], [8], [9], companies can avoid common errors in
manual processes and reduce the time needed to track and record employee attendance when using
technology in attendance systems. However, adopting new technology will inevitably bring about new
challenges as well, including cultural changes and employee readiness to adopt these new technological
changes. Therefore, it is crucial to grasp the complete ramifications of incorporating facial recognition
systems within existing business contexts and how companies can effectively prepare for these changes.

Previous studies have tended not to conduct comprehensive analyses of employee attendance patterns or
implement advanced technology in attendance systems to improve human resource management. Kumari
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et al. [10] and Cai et al. [11] investigated employee presence in the workplace and discovered that rewards
and motivation had a significant positive impact on employee performance; however, this study did not
specifically examine the impact of the company's presence system on employees. Similarly, a study by
Abdullah [12] investigated the effectiveness of the implementation of the presence system in health sector
companies and found that flexibility of schedules, clarity of presence policies, and management support
were key factors that influenced employee compliance with presence systems. However, the study did not
look into the impact of human variables like individual motivation on staff presence. This is consistent with
Suale et al. [13], who adopted an attendance system using money as an incentive. However, their study
found no significant direct effect on employee wages and only minimal impact on the management level of
employees. Therefore, this research aims to fill these knowledge gaps by conducting a comprehensive
descriptive analysis to gain a deeper understanding of the factors influencing employee attendance and the
effectiveness of the company's attendance system. Furthermore, the study promises to provide new insights
by utilizing advanced analytical tools to reveal complex presence trends among employees. The research
adopts a data-gathering technique that incorporates many versions inside the business, allowing for a
comprehensive investigation of patterns of presence. This study will be distinguished from prior research
efforts by a novel feature selection strategy that uses Machine Learning (ML) algorithms to detect tiny
changes in employee presence behavior. This study will provide improved insight to firm management by
analyzing precise presence data to increase employee discipline, productivity, and well-being, as well as
develop a disciplined working culture. Furthermore, the study integrates presence management and data
analysis to provide a comprehensive strategy for improving employee presence management. Within the
framework of this research, a face recognition-based attendance system was implemented as an integral
part of broader employee management initiatives. This system is not only used to record employee
attendance more accurately and efficiently but is also integrated with a reward and punishment system. This
approach aims to create clear incentives for employees to adhere to company attendance policies and
strengthen a culture of discipline in the workplace. Through detailed attendance data analysis, this research
identified the impacts and emerging patterns during the study period, and the data was analyzed deeply to
provide better insights to company management in making evidence-based decisions to enhance employee
discipline, productivity, and well-being. Furthermore, this research also contributes to the integration of
attendance management and data analytics, where it will combine attendance management and data
analytics to present a holistic approach to optimizing employee attendance management.

The concept of attendance management is an approach applied by companies to manage and monitor
employee attendance in the workplace environment. Simply put, attendance management encompasses a
series of policies, procedures, and practices designed to ensure that employees are present at work according
to the prescribed schedule. According to [1], [14], [15], [16], attendance management plays a crucial role
in maintaining operational stability for companies because high attendance levels contribute to better
productivity, consistent performance, and a positive work culture. In this regard, various factors influence
attendance, one of which is employee well-being. Research from [2], [17], [18], [19], [20], [21] examine
the significance of both the physical and mental welfare of employees in shaping their presence and
engagement within the workplace. According to them, employees who feel healthy and happy tend to have
higher attendance rates. Additionally, factors such as weather conditions, transportation issues, and personal
problems can also affect employee attendance at work. In addition to individual well-being, organizational
factors also play a significant role in attendance management. Company policies related to work schedules,
work flexibility, and leave policies influence employee attendance levels. [22], [23], [24], [25], [26], [27]
demonstrate that flexible policies that support work-life balance can improve attendance discipline among
employees. On the other hand, strict and less flexible policies can lead to stress and dissatisfaction, thus
negatively impacting employee attendance. Therefore, companies need to carefully consider the policies
they implement to ensure they support consistent and productive employee attendance. Apart from
organizational factors, external factors can also influence employee attendance. For example, unstable
economic conditions affecting employees, industry trends such as the adoption of new technologies in
companies, and changes in job demands can affect their stress levels and job satisfaction. By understanding
these factors, companies can take appropriate steps to improve employee attendance and create a more
productive and sustainable work environment.

According to [28], [29], [30], [31], [32], face recognition-based attendance systems enable automatic face
recognition, reducing physical interaction, and replacing time-consuming attendance cards or keys, thereby
simplifying and expediting the attendance process. The main advantage of using face recognition systems
in attendance management is increased accuracy and security. Through this technology, employee
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identification can be done quickly and accurately, reducing the risk of errors in data recording and
manipulation. According to Gode [33], the accuracy of face recognition systems reaches a very high level,
even in less-than-ideal lighting conditions or changes in a person's physical appearance. Despite having
various advantages, the use of face recognition systems in attendance also faces certain challenges. One of
them is privacy and data security issues. Research by [29], [33], [34], [35], [36], [37], [38] highlight issues
related to the collection and use of sensitive biometric data on employee faces. This raises ethical questions
about how the data is stored, accessed, and protected from misuse or security breaches. In addition to these
challenges, there are also technical challenges, such as difficulties in dealing with variations in human facial
appearances. [28], [39], [40] indicate that the system is susceptible to identification errors when facing
variations in lighting, facial expressions, or natural physical changes. Therefore, the development of more
advanced and responsive technology is necessary to tackle these obstacles and enhance system efficiency.
However, despite the challenges associated with the use of face recognition systems, the potential benefits
in attendance management are evident. [41], [42] show that the use of this technology can result in
significant cost savings for companies, as seen from the need for physical infrastructure such as attendance
machines or identity cards, which can save significant costs. Additionally, the system can enhance user
experience by speeding up the attendance process and reducing the time spent by employees on
administrative procedures. Thus, although challenges related to the use of face recognition systems exist,
their potential benefits in attendance management make them an attractive solution for many organizations.

Machine Learning (ML) techniques have become a popular approach in addressing problems and
identifying hidden patterns. In this research context, it pertains to attendance data. Through ML algorithms,
companies can analyze employee attendance data holistically and detect anomalies as well as significant
patterns. For instance, Mallikarjunaradhya [43] demonstrated that using ML techniques such as clustering
can enhance accuracy in predicting certain patterns, enabling proactive decision-making. Although not in
the industrial field, however, Mallikarjunaradhya [43] utilized clustering models from ML to predict

diseases and cancer in the healthcare domain. Meanwhile, Ozcan [44] combined classification and
regression models from ML techniques to create models and predictions on heart diseases. The importance
of employing ML techniques is also elucidated by [45] and [46], highlighting the significance of using ML
techniques in analyzing and predicting employee performance within a company. Through the use of
regression algorithms and advanced data processing, this research will generate predictive models capable
of identifying emerging patterns, especially in attendance, which are correlated with various external
variables impacting the company in planning more effective human resource management strategies.
Meanwhile, [14] and [47] explore the integration of ML techniques in performance optimization,
recruitment systems, and employee attendance systems. By combining ML techniques, predictive models
can accurately generate insights to predict emerging patterns in research based on the physical work
environment. This indicates that this approach allows companies to effectively identify unexpected patterns
and take appropriate corrective actions, thus enhancing overall productivity and operational efficiency.

METHODS

The population consists of all employees registered in the company's attendance system. In sample
selection, a stratified random approach was used to ensure that the sample taken reflects the diversity of the
company's employees. This process was carried out to ensure a good representation of various levels,
departments, and positions within the company so that the research results can be more widely applicable.
Next, the collection of attendance data was done directly through the face recognition system that has been
implemented in the company. Data collection steps were taken with official permission from the company
to access and analyze employee attendance data. Official permission was also obtained to ensure
compliance with applicable privacy regulations and data protection. Attendance data consisted of records
of employee attendance and departure recorded periodically over 11 months. The data collection process
also took place over 11 months, during the initial period of the year starting from February to December,
where rewards and punishments were administered in 7 months, while the remaining 4 months were used
to analyze patterns, trends, and factors influencing employee attendance, as well as to analyze the impact
on employees after rewards and punishments were applied.

The gathered data includes important information such as date, time, late days, the number of late
occurrences per employee every week, duration of lateness, and identification of employees who are present
or late (using employee codes without names to maintain anonymity and protect employees' data).
Additionally, additional information such as the department or position of employees can also be included
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for deeper analysis related to specific factors influencing attendance. During the data collection process,
strict data security measures were implemented to protect employee privacy and company data security.
This included the use of data encryption, restricted access only to authorized personnel, and compliance
with privacy policies set by the company. Emphasis were placed on adhering to privacy mandates such as
the GDPR (General Data Protection Regulation) to uphold the secure handling and ethical processing of
employee attendance data. Following the acquisition of necessary data, analysis ensued utilizing statistical
methodologies and pertinent data analysis techniques aligned with the research objectives. This entailed
employing statistical software and data analysis tools to discern patterns, trends, and interrelationships
among variables inherent in the attendance data. Furthermore, the analysis results were generalized to the
research findings to develop recommendations that could be implemented by company management to
improve attendance management and employee well-being.

Identification of attendance patterns using machine learning techniques

To identify employee attendance patterns using ML techniques, several steps were involved. The process
of identifying employee attendance patterns using ML techniques can be seen in Figure 1. In data
processing, data such as employee attendance including time information, date of attendance, type of
absence, and various other factors, was prepared and collected first. Afterward, the data was cleaned to
handle missing values or invalid values. In this case, normalization was performed if necessary. The next
step was feature extraction, where various relevant features from the attendance data were identified to
describe attendance patterns such as the number of days absent or present per week and month or during
specific periods. The technique used for the extraction feature in this study is Principal Component Analysis
(PCA). This technique was chosen because it is sufficiently effective to deal with asbestos data with many
features and attributes so that its structure can be simplified into several major components that most
influence the variation of available data [48]. It also helps in accelerating the analysis process, eliminating
reliance on less relevant features, and enabling focus on the features that are most important or influential
in explaining employee presence patterns. Besides, this technique is assessed to help reduce the complexity
of the model and speed up the training process. In this context, additional features influencing employee
attendance at the company (e.g., weather, traffic congestion, holidays, etc.) were considered. In the next
stage, several ML models were applied. In this case, the ML models used were clustering and classification.
In clustering ML, K-Means was used to group employees based on attendance patterns so that similar
attendance patterns could be well identified. Meanwhile, for classification ML, Naive Bayes, Decision Treg,
and Support Vector Machines (SVM) based on specific variable attendance levels were utilized. In terms
of ML models, it is very common to be used as a classifier in various fields, including in the context of
prediction [49], [50], [51], [52], [53], [54], [55], [56]. In the next step after implementing ML
techniques, training and evaluation were carried out, where data were divided into two using random data
splitting, namely 80% for training and 20% for testing. This was done in the Scikit-learn library using
Python, which supports ML techniques, randomly selecting rows of data to be included in the training and
testing sets while maintaining a balanced class proportion. To train the model and evaluate the performance
of each data, evaluation metrics such as accuracy, precision, recall, and F1-score were used. Finally, data
interpretation was conducted, where the results of the model were interpreted to understand the discovered
employee attendance patterns. This was further used to take appropriate actions, such as identifying factors
influencing attendance rates and designing effective attendance management strategies.
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Figure 1. Identification of employee attendance patterns and trends using PCA feature extraction
technique (author's elaboration)

Variable

The main focus of research variables in the analysis of employee attendance data includes two important
aspects: clocking in and clocking out, as well as the types of rewards and punishments applied as part of
the company's attendance management system. The first variable, clocking in and out, refers to the records
of employee’s presence at the workplace, both at the beginning and the end of the workday. According to
Rana [57], an in-depth analysis of attendance patterns can provide valuable insights into employees'
compliance with work schedules and the factors influencing them. Furthermore, the second variable is the
type of rewards and punishments applied to enhance employee work discipline. Rewards can take the form
of incentives, recognition, or bonuses given to employees who adhere to work schedules well or have high
attendance rates. On the other hand, punishments can include fines, penalties, or other sanctions imposed
on employees who are frequently late or absent without valid reasons. [10], [11], and [58] highlight the
importance of understanding the effectiveness of rewards and punishments in motivating employees and
improving discipline in the context of attendance management. In the present study, the rewards given to
employees are bonuses awarded to diligent and disciplined employees, while punishment takes the form of
bonus deduction. There are two bonus periods each year, namely mid-year and end-of-year, with a small
bonus for each employee. However, with this reward-punishment system, diligent employees will receive
additional bonuses from the deduction of bonuses due to punishment that other employees receive. This
can happen if employees are consistently late or absent or even fail to clock in daily. Both of these variables
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are considered important indicators in evaluating the effectiveness of the company's attendance
management system. Eventually, the types of rewards and punishments applied will provide an overview
of how these incentives or sanctions affect employee attendance and discipline. In the data analysis process,
these two variables were measured and evaluated separately to understand their impact on overall employee
attendance.

Hypothesis

In K-Medoids, the cluster representatives are known as "medoids," which are positioned centrally within
their respective clusters and are less influenced by outliers. The clustering process includes assessing the
distance between medoids and other objects, with Figure 2 showing the computational steps of the K-

Medoids method [59].
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Figure 2. Research hypothesis (author’s elaboration)

There are three interrelated hypotheses in this study, where the relationship between hypotheses and
findings can be seen in Figure 2.

H1: Employees who receive rewards have a higher attendance rate than employees who do not receive
rewards.

H2: Employees who receive punishments have a lower attendance rate than employees who do not receive
punishments.

H3: The implementation of reward and punishment systems in attendance management have a significant
impact on the overall attendance rate of employees.

Data analysis

The data analysis technique used was descriptive analysis to provide an overview of attendance data,
including analysis methods using ML. Through this technique, employee attendance patterns can be
identified, such as average attendance rates, frequency of lateness, and distribution of attendance by day.
[59], [60], and [61] demonstrate that descriptive analysis is an important initial step in understanding the
basic characteristics of attendance data, which can then be used as a basis for further analysis. The data
analysis software used in this research was SPSS, for processing attendance data in more detail. This
included frequency analysis using ML (classification and clustering), recall, precision, accuracy, F1-score
calculations, variance analysis, and hypothesis testing. Python with Scikit-learn as its library was also
utilized. Python was chosen for its ability to handle large and complex data, as well as its flexibility in
creating custom algorithms. With the assistance of these statistical software, a deeper analysis can be
conducted to identify factors influencing employee attendance and test research hypotheses. According to
Acosta [63], the use of statistical software provides greater flexibility and accuracy in data analysis,
allowing researchers to explore relationships between variables more effectively. To calculate the mean,
median, and standard deviation of employee attendance data, this research used data obtained from the
respective company and each was calculated using Mean, Median, and Standard Deviation. Where, Mean
was used to calculate the average attendance percentage of employees, where all attendance percentages
were summed and then divided by the total number of employees in Equation 1.
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Total attendance percentage
Mean= ; £ Q)

Number of employees

In this case, the total number of employees under study is 200. Meanwhile, the Median is the middle value
of the data when sorted from smallest to largest. And finally, Standard Deviation was used to measure how
far data are spread from the mean in Equation 2.

Y, (Dalta-Mean)2
NArS—— )

Standard Deviation=
Number of employees

Meanwhile, for the ML models in this study, several algorithms were used for clustering and classification.
For clustering, K-means was utilized, where the data was divided into k different clusters. This involved
finding the centroid for each cluster and then reassigning data points to the nearest centroid. The formula
for calculating the distance between these points is:

Centroid (ci)=|siz X;{€SX; (3)

il

Euclidean Range (d(x;, cj): Zle(xn-cj])z (4)

where c; is the centroid of group i, which represents the central point of the data group in feature space,
while |Si| is the total data points in the group. The Euclidean distance between point x; and ¢; is interpreted
using d(xi, ¢;), which is the distance metric used in K-Means to measure how close or far a data point is
from the centroid of a group. For classification in this case, it consists of three ML models, namely SVM,
Naive Bayes, and Decision Tree, each of which has formulas as follows:

SVM=f{(x)=wxx+b (5)

where w is the weight vector, x is the feature vector, and b is the bias. Meanwhile, for the Naive Bayes
algorithm, it used Bayes' theorem to calculate the probability of classes based on attributes.

X|C
P(Cy )= "ELMA (6)

where Cy is a class, X is a feature vector, P(Cy|X) is the prior probability, and P(X) is the evidence. In this
case, each algorithm has a different mathematical formulation depending on the principles and specific
steps performed in that algorithm.

RESULTS AND DISCUSSIONS

Data processing and feature extraction

Data extraction results include employee presence patterns, presence characteristic relationships, influences
of external factors, time trends, and employee groups. The results of the extraction showed the presence of
patterns of employee presence variability such as certain days where presence was higher or lower than
average. The result also showed that there was a relationship between the presence feature and a pattern of
absence, indicating consistency at a certain time in a week. In addition to the two results, other results are
influenced by external factors such as weather, traffic jams, or holidays. The pattern shows increased
absences when the weather is good and counted as bad if there is congestion on certain days. In the current
trend, there are also rises and falls with a duration of approximately four consecutive months. Finally, there
is a grouping of employees, where these are grouped according to the presence patterns resulting in
identifying groups of employees who have similar presence models and probably require similar
management strategies anyway.

Description analysis of attendance data

The findings reveal that the mean punishment level administered is 2.3, with a standard deviation of 0.5.
Moreover, the mean duration of employees' check-in occurrences is 7.8 days, with a standard deviation of
1.2, whereas the mean duration of employees' check-out occurrences is slightly higher at 7.9 days,
presenting a standard deviation of 1.4. The company's work schedule is 35 hours per week, with a standard
deviation of 5.0, and the average working hours per day are 7 hours, with a standard deviation of 1.5. The
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prevalent form of incentive displays an average rating of 1.5, accompanied by a standard deviation of 0.3.
Regarding the outcomes of the dependent variables, the company's productivity exhibits an average score
of 85, with a standard deviation of 10.0. Employee attendance quality is rated at 4.2, denoting a standard
deviation of 0.6. The mean employee attendance rate stands at 90.44%, while employee discipline garners
an average rating of 3.8, accompanied by a standard deviation of 0.4. Furthermore, the average duration of
lateness is 10 minutes, exhibiting a standard deviation of 2.5, and the average duration of absence totals 3
days, with a standard deviation of 1.2.

Table 1. Mean and standard deviation results for research variables (author’s elaboration)

Independent/Dependent Var. Mean Std. Deviation
Type of punishment 2.3 0.5
Type of reward 15 0.3
Clock in 7.8 1.2
Clock out 7.9 14
Work schedule 40 5.0
Working hours 8 15
Company productivity 85 10.0
Attendance quality 4.2 0.6
Attendance rate 90.44% -
Employee discipline 3.8 0.4
Lateness 10 2.5
Absence 3 1.2

Table 2. Summary of research findings (author’s elaboration)
No.  Variable and Indicator Finding Description
1. General employee attendance e Average Attendance: 90%
statistics e  Attendance Distribution: Majority of employees are punctual.
. Lateness Distribution: A small portion of employees have a high rate of
lateness.
Policy Effectiveness: Attendance and work discipline policies are generally
effective in maintaining high attendance rates.
e  Special Attention: There are still a small number of employees who require
special attention in work discipline and punctuality in attendance.
. Identification of Improvement Areas: Attendance and lateness patterns and
distributions are used to identify areas needing improvement.
. Implementation of Additional Strategies: Implementation of additional
strategies is recommended to enhance performance and work discipline.
Positive Correlation between Reward and Attendance Rate: Employees who
receive rewards have a higher attendance rate, thus, their motivation to work
is also high.
. Negative Correlation between Punishment and Attendance Rate: Employees
who receive punishment have a lower attendance rate.

2. Attendance policies .

3. Evaluation of the effectiveness .
of rewards and punishments

4. Comparison analysis between e  Group Receiving Reward: higher attendance rate, high motivation to work,
groups receiving stable employee discipline level.
reward/punishment and those e  Group Receiving Punishment: lower attendance rate. In some cases,
who do not employees who frequently arrive late or are absent do not show any changes
even after receiving punishment.
5. Trends and patterns of e  Stable Attendance Rate: The average attendance reaches around 90%.
employee attendance e Majority of Employees Punctual: The attendance distribution shows a
consistent pattern with the majority of employees arriving on schedule.
. Employees with High Lateness: There is a small portion of employees with
a high rate of lateness, requiring special attention to improve work discipline.
e  Trend Evaluation: Over a while, some employees are frequently late,
necessitating further evaluation regarding the factors influencing
punctuality.
6. Implications and e  The use of data analytics is necessary to enhance operational efficiency and

recommendations

productivity.

Improved implementation of appropriate and effective rewards can enhance
employee attendance.

Evaluation of the punishment system is necessary to ensure effectiveness in
disciplining employees.

Implementation of advanced technology such as integration with face
recognition systems can enhance accuracy and efficiency in monitoring
employee attendance.

Better training and support are needed to enhance understanding and
acceptance of attendance policies.
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Table 3. Evaluation metrics results for the used ML models (author's elaboration)

. Before Rewards and Punishments After Rewards and Punishments
Evall_Jatlon Model
Metrics Naive Bayes Decision Tree SVM Naive Bayes Decision Tree SVM
Accuracy 75% 82% 78% 80% 85% 79%
Precision 2% 79% 78% 78% 82% 76%
Recall 78% 85% 81% 82% 88% 80%
F1-Score 75% 82% 78% 80% 85% 79%

The evaluation results indicate that Decision Tree has the highest performance before the implementation
of rewards and punishments with an accuracy of 82%, precision of 79%, recall of 85%, and F1-score of
82%. However, after the implementation of rewards and punishments, there is an improvement in the
performance of the Decision Tree, where the accuracy reaches 85%, with precision at 82%, recall at 88%,
and an F1-score of 85%. These results indicate that the implementation of rewards and punishments has a
positive impact on the ability of the attendance system to predict or classify employee attendance. However,
the Naive Bayes and SVM models also show improvement in performance after the implementation of
rewards and punishments, although not as much as that seen in Decision Tree. This suggests that the use of
rewards and punishments can enhance the effectiveness of the employee attendance system overall,
although, in this study, their impact varies somewhat.

Table 4. Summary of analysis results for the average attendance percentage before and after the
implementation of the reward and punishment method in the employee attendance system (author's
elaboration)

Value N=200

Indicator Before Rewards and After Rewards and
Punishments Punishments

Total days of work by employees during the conducted 133 days 75 days

research

Average duration of lateness 8 minutes 5 minutes

Average frequency of lateness 9 times 4 times

Average attendance rate 86.52% 90.44%

Average absenteeism rate 13.48% 9.56%

Overall statistics of employee attendance

Based on the research findings on the description of employee attendance data, it can be concluded that the
overall attendance rate tends to be stable with an average attendance of 90.44% during the examined period.
The distribution of attendance shows a consistent pattern with the majority of employees arriving on time
according to the company's established work schedule. However, there is a small number of employees
who have a higher than average rate of lateness, requiring special attention in efforts to improve work
discipline. Additionally, the distribution of lateness also indicates that some employees are consistently late
over a certain period, for example, several employees are always late on the first day after a holiday or
weekend. This requires further evaluation regarding the factors affecting punctuality on arrival and
necessitates some solutions to prevent similar occurrences in the future. In this regard, the lateness of certain
employees affects the motivation and focus of other employees, echoing the statement by [17] and [19].

Distribution of attendance and lateness

Based on the findings of this investigation, it can be seen that the attendance and work discipline policies
implemented by the company are generally effective in maintaining a high level of attendance among
employees. However, there are some points to consider, as there are still a small number of employees who
require special attention in terms of work discipline and punctuality. Through these patterns and
distributions of attendance and lateness, company management can identify areas that need improvement
or implement additional strategies to enhance overall performance and work discipline. This can help create
a more productive and efficient work environment for all employees. Additionally, there are several factors
influencing attendance lateness among employees, as summarized in Table 5. The influencing factors data
were obtained through interviews conducted with all employees from various backgrounds, although in this
case, department names and employee names are not mentioned to preserve privacy.
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Table 5. Factors influencing employee attendance (author's elaboration)

No. Influential Factors Description Evaluation/Recommendation

1. Personal issues Personal issues such as health e  Providing health programs and
problems, family needs, or personal counseling to assist employees in
conflicts can disrupt employees and addressing health issues and personal
affect their attendance. conflicts.

e  Flexibility in work schedules to allow
employees to attend to personal matters.

2. Economic conditions Employees may be more inclined to e  Offering financial incentives or
be absent to seek more stable performance-based bonuses to enhance
employment elsewhere or due to employee motivation.
personal financial issues. e  Establishing personal finance programs

and investment counseling to assist
employees in managing their finances
more effectively.

3. Stress An unpleasant or unsupportive work e Providing mental health programs and
environment can reduce motivation to counseling support.
attend and contribute. e  Organizing stress management and

work-life balance training sessions.

4, Office environment Severe traffic congestion or long e Building a work culture that emphasizes
distances to travel can lead to lateness the importance of work-life balance.
or absence. e  Providing rewards or recognition to

employees with good attendance and
positive contributions.

5. Commute/transportation A company culture that supports e  Offering flexibility in work hours or

distance work-life  balance and rewards alternative transportation solutions such
employee well-being can improve as  company transportation  or
attendance. transportation subsidies.

. Introducing remote work or flexible
work policies to reduce commuting
pressure.

6. Emergencies Bad weather, natural disasters, or e  Creating emergency plans and clear
other emergencies can disrupt communication to address emergencies
employee  attendance due to affecting employee attendance.
transportation difficulties or the need o Providing flexibility in emergency leave
to focus on personal or family policies or special leave for affected
matters. employees.

7. Other factors e A person's character or lazy e Establishing  consistent and  fair
attitude can affect employee disciplinary policies to address non-
motivation and  discipline, compliance.
which in turn can affect e Issuing warnings to employees who are
attendance. late.

e  Lack of verbal reprimand from e  Providing advice and motivation to
SUpervisors. improve work performance.

e  Dismissive and unappreciative e  Conducting  regular  performance
nature. evaluations and providing constructive

e  Poor time management. feedback to employees to encourage

e No motivation to work due to a growth and improvement.
dull atmosphere.

Discussion

Assessing the efficacy of rewards and punishments reveals a positive association between reward
administration and employee attendance rates. The findings imply that persons who get prizes are more
likely to attend than those who do not receive such incentives. In contrast, a negative link is shown between
the administration of fines and attendance rates, with those exposed to disciplinary proceedings having
lower attendance inclinations. These findings imply that offering suitable incentives or awards might be an
effective motivator for employees to stick to their work schedules and increase their attendance at work.
Furthermore, a comparison was made between groups of employees who received rewards or penalties and
those who exhibited no significant variation in attendance rates. The group getting prizes consistently had
a greater attendance percentage than those who did not receive awards, but the group receiving punishment
tended to have a lower attendance rate. These data suggest that rewarding or punishing employees has a
considerable influence on their total attendance rate. Thus, it can be argued that offering rewards and
punishments is a key factor in encouraging employees to stick to their work schedules and increase their
attendance at work. These findings have significant significance for firm management in developing and

executing effective attendance management techniques.
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influence enables



management to maximize the use of incentives and punishments as instruments to improve work discipline
and overall staff productivity.

Upon analyzing the research results, it is evident that there are numerous notable patterns and trends
discernible in the data about employee attendance. Overall, it was found that most employees have a stable
attendance rate, but there is variation in the level of lateness among individuals. Attendance records show
that most employees follow their work schedules successfully; nonetheless, there is a tiny minority with
higher-than-average lateness rates. This tendency shows that efforts to promote work discipline may need
to be directed toward these small groups to attain more consistent attendance rates overall. In terms of the
effectiveness of incentives and punishments, study findings show that constant giving of awards or bonuses
is related to greater employee attendance rates. In contrast, the application of penalties or the withholding
of bonuses is linked to lower attendance rates. Overall, our study findings reveal that effective attendance
management necessitates a thorough grasp of attendance data patterns and trends, as well as the use of
suitable tactics to encourage workers to show up for work regularly. Understanding the influence of various
elements such as incentives, penalties, and other variables allows management to take appropriate action to
enhance employee attendance and foster a productive and sustainable work environment.

Company implications and recommendations

The research findings have significant implications for the company's HR strategy. To begin, a detailed
understanding of patterns and trends in attendance data enables management to identify areas that require
special attention in efforts to improve employee discipline and attendance. This conclusion emphasizes the
need to employ data analytics to make attendance management decisions that improve operational
efficiency and productivity. Furthermore, research on the effectiveness of rewards and penalties has
significant implications for regulating attendance rules and practices. Management may consider increasing
the use of suitable and effective awards to recognize employees who stick to their work schedules. On the
other side, examining the punishment system may result in improvements or tweaks to current penalty
policies to verify they are effective in penalizing employees who are prone to late or absenteeism. The
organization may consider many strategic actions when making recommendations for upgrading or
strengthening the attendance system. First, incorporating more current technology into attendance systems,
such as facial recognition integration, offers the potential to improve the accuracy and efficiency of
employee attendance tracking. Furthermore, giving managers and employees greater training and support
in understanding and using the attendance system can help boost compliance and acceptance of current
attendance standards. Thus, the recommendations seek to improve HR management by using the study's
findings to improve the performance and efficacy of the organization's attendance system. With the
implementation of these measures, the firm hopes to establish a more productive, efficient, and employee-
focused work environment overall.

CONCLUSION

Employee presence patterns produce a steady presence rate of about 90%. Presence distribution follows a
similar pattern, with most employees coming on time. Nonetheless, a tiny percentage of employees are
frequently late, necessitating extra attention to promote work discipline. Assessment of presence trends
suggests that over time, some employees tend to be consistently late, requiring further evaluation of factors
affecting their regularity over time. Regarding trends in the use of reward and punishment systems, research
finds that the management's use of the reward system tends to be more frequent than the use of punishment
system. However, analysis of employee attendance data reveals that there is no significant correlation
between reward giving and increased employee attendance. This may indicate that the reward approach
alone is not sufficiently effective in influencing attendance. On the other hand, research also found that
when punishment is imposed, such as reduced bonuses or certain sanctions for employees who are often
absent for no apparent reason, leads to a more significant increase in employee attendance. It shows that
using a penalty system rather than a reward system might be more successful in encouraging attendance.
The efficacy of the reward and punishment system may be inferred that the application of ML approaches
in evaluating employee presence data has a considerable beneficial influence on the efficiency of their
attendance management. Accuracy in predicting patterns of attendance increased to 20% after using group
algorithms. Besides, the implementation of rewards and penalties has a positive impact on employee
attendance. In this case, there is an approximately 4% increase in the average employee attendance, rising
from an attendance rate of 86.52% to 90.44%). For comparative analysis, the results revealed that the group
of employees receiving rewards, 60% showed no significant difference in attendance rates, while 40%
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showed a higher rate of attendance. Meanwhile, within the group receiving punishment, 10% indicated no
change, while 90% experienced a substantial increased in absenteeism.
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